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(57)Abstract: 

PURPOSE: To provide a wide range multicolor EL from 
red to blue that does not need a filter. 
CONSTITUTION: A transparent electrode 2 and a lower 
insulating film 3 are formed on a glass sheet 1 in this 
order to form a substrate 4 for EL element A phosphor 
thin film 5 is formed by 600-800nm on the substrate 4. 
After an upper insulating film 6 is formed on the 
phosphor thin film 5, a back plate 7 is formed thereon to 
form a thin film EL element. The phosphor thin film 5 is a 
phosphor thin film primarily consisting of a compound 
expressed by a constitutional formula of AB2C4:Re, 
where A is at least one element chosen among a group 
of Mg, Ca, Sr, Ba, Eu and Yb ? B is at least one element 
chosen among a group of Al, Ga and In, C is at least one 
element chosen between S or Se, and Re is a rare earth 
additive. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] AB2 C4 : It is the fluorescent substance thin film which makes a subject the compound expressed with the 
structure expression of Re. Said A is at least one element chosen from Mg, calcium, Sr, Ba, Eu, and Yb. The fluorescent 
substance thin film characterized by for said B being at least one element chosen from aluminum, Ga, and In, for said C 
being at least one element chosen from S and Se, and said Re being the additive of rare earth. 
[Claim 2] AB2 C4 : It is the fluorescent substance thin film which makes a subject the compound expressed with the 
structure expression of Re. Said A is at least one element chosen from Mg, calcium, Sr, Ba, Eu, and Yb. The fluorescent 
substance thin film characterized by for said B being at least one element chosen from aluminum and In, for said C 
being at least one element chosen from S and Se, and said Re being the additive of rare earth. 

[Claim 3] The fluorescent substance thin film which is at least one element with which Re was chosen from Eu and Ce 
in the fluorescent substance thin film according to claim 2. 

[Claim 4] AB2 C4 : Fluorescent substance thin film characterized by being the fluorescent substance thin film which 
makes a subject the compound expressed with the structure expression of Re, said A being Sr, said B being In, said C 
being S, and said Re being Eu. 

[Claim 5] The manufacture approach of the fluorescent substance thin film characterized by forming a fluorescent 
substance thin film by the reactant spatter which is the manufacture approach of a fluorescent substance thin film of 
manufacturing a fluorescent substance thin film according to claim 1, and contains the gas of the hydride which has the 
element which constitutes C in sputtering gas. 

[Claim 6] The manufacture approach of the fluorescent substance thin film characterized by controlling independently 
two or more steamy gas which has one or more kinds of each element which is the manufacture approach of a 
1 fluorescent substance thin film of manufacturing a fluorescent substance thin film according to claim 1, and constitutes 
A, B, C, and Re, supplying it to a substrate front face, and forming a fluorescent substance thin film. 
[Claim 7] The manufacture approach of the fluorescent substance thin film which supplies each metallic fumes which 
constitute A and B which were gasified according to the individual in the manufacture approach of a fluorescent 
substance thin film according to claim 6, the steam of the halogenide of gasified Re, and the gas of the hydride which 
has the element which constitutes C to a substrate front face, and forms a fluorescent substance thin film. 
[Claim 8] The manufacture approach of the fluorescent substance thin film which gasifies each element which 
constitutes A, B, C, and Re according to an individual in the manufacture approach of a fluorescent substance thin film 
according to claim 6, supplies a substrate front face, and forms a fluorescent substance thin film. 
[Claim 9] The manufacture approach of the fluorescent substance thin film which supplies A gasified according to the 
individual, the steam of each halogenide of B and Re, and the gas of the hydride which has the element which 
constitutes C to a substrate front face in the manufacture approach of a fluorescent substance thin film according to 
claim 6, and forms a fluorescent substance thin film. 

[Claim 10] The manufacture approach of the fluorescent substance thin film which supplies two or more steamy gas to a 
substrate front face by turns, and forms a fluorescent substance thin film in the manufacture approach of a fluorescent 
substance thin film according to claim 6. 

[Claim 11] The thin film EL panel which has two or more kinds of fluorescent substance thin films according to claim 
1. 

[Claim 12] It sets to a thin film EL panel according to claim 11, and two or more kinds of fluorescent substance thin 
films are Srln2 S4. : Eu red fluorescent substance thin film and SrGa2 S4 : Eu green fluorescent substance thin film and 
SrGa2 S4 : Thin film EL panel which is Ce blue fluorescent substance thin film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention excels [ thin shape ] in the visibility of a display, is the optimal as terminal 
displays, such as OA equipment, and relates to the fluorescent substance thin film and the manufacture approach of a 
thin film EL element applicable to a multicolor display thin film EL panel, and the thin film EL panel using it. 
[0002] 

[Description of the Prior Art] In recent years, rare earth elements, such as manganese, a terbium, samarium, a thulium, 
europium, and a cerium, are known as an element with which II-VI group compound semiconductors, such as zinc 
sulfide, calcium sulfide, a strontium sulfide, a zinc selenide, and selenium-ized strontium, serve as an emission center 
added into a parent ingredient again as a parent ingredient of the fluorescent substance thin film of a thin film EL 
element. In order to produce the EL panel which can be displayed full color also in a multicolor display thin film EL 
panel, it is necessary to obtain the red of high brightness and high color purity, green, and three kinds of blue 
luminescence from a fluorescent substance thin film. Red luminescence obtained by separating the red component of the 
yellow orange light from a ZnS:Mn fluorescent substance thin film using the red filter of CdSSe or an organic 
compound and green luminescence obtained by separating the green component of the yellow orange light from a 
ZnS:Mn fluorescent substance thin film using the green filter of an organic compound, and green luminescence from a 
ZnS:Tb fluorescent substance thin film are used for current and a multicolor display thin film EL panel. As blue 
luminescence, bluish green color luminescence of high brightness obtained from a SrS:Ce fluorescent substance thin 
film is known. Good blue luminescence of color purity can be obtained by combining with a blue filter. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the film production approaches for obtaining high brightness 
according to the class of fluorescent substance thin film since the chemical or physical property which the parent 
ingredient and emission center ingredient of a fluorescent substance have changes with each ingredients differed, there 
was a problem to which it becomes much more complicated and the manufacturing cost of a panel becomes high for the 
reasons nil why the production process of a multicolor thin film EL panel is [ the film production equipment of 
offseeds ] needed etc. for example, said ZnSrMn fluorescent substance thin film — resistance- wire heating vacuum 
deposition, electron beam vacuum deposition, and an atomic layer — epitaxial (ALE) — high brightness is obtained by 
producing a film using law. Moreover, high brightness is obtained when a ZnS:Tb fluorescent substance thin film 
produces a high frequency spatter and a SrS:Ce fluorescent substance thin film using electron beam vacuum deposition. 
In order to solve the above-mentioned problem, the fluorescent substance parent ingredient and emission center 
ingredient which become possible [ obtaining high brightness using the same film production technique or film 
production equipment ] and with which the chemical or physical property was similar were called for. 
[0004] Moreover, when a multicolor thin film EL panel is produced using said conventional fluorescent substance thin 
film (ZnS:Mn, ZnS:Tb, SrS:Ce), in order to obtain luminescence of red, green, and blue The filter of CdSSe or an 
organic compound was needed in many cases, and there were a problem to which the production process of a multicolor 
thin film EL panel becomes more complicated, and a problem to which brightness falls to 10 - 60% of the brightness 
before transparency by penetrating a filter, and the image of a panel becomes dark. In order to solve the above- 
mentioned problem, even if it did not use a filter, the good red of color purity, green, and the fluorescent substance thin 
film that can obtain blue luminescence were called for. 

[0005] This invention aims at obtaining the far-reaching multiple color EL in from red to blue which does not need a 
filter. Moreover, this invention simplifies the production process of a multicolor display thin film EL panel, and aims at 
reducing the manufacturing cost of a multicolor display thin film EL panel. 
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[0006] 

[Means for Solving the Problem] The fluorescent substance thin film of this invention is AB2 C4. : It is the fluorescent 
substance thin film which makes a subject the compound expressed with the structure expression of Re. A is at least one 
element chosen from Mg, calcium, Sr, Ba, Eu, and Yb. B is at least one element chosen from aluminum, Ga, and In, C is 
at least one element chosen from S and Se, and it is characterized by Re being the additive of rare earth. 
[0007] The fluorescent substance thin film of this invention is produced by the reactant spatter which contains the gas of 
the hydride which has the element which constitutes C in sputtering gas, or the film production technique which controls 
independently two or more steamy gas which has one or more kinds of each element which constitutes A, B, C, and Re, 
supplies a substrate front face, and forms a thin film. Furthermore, a multicolor display thin film EL panel is 
manufactured using some kinds of fluorescent substance thin films of this invention. 

[0008] the film production technique which controls independently two or more steamy gas which has one or more 
kinds of each element which constitutes A, B, C, and Re, supplies a substrate front face, and forms a thin film — reactant 
vacuum deposition and molecular beam epitaxy (MBE) law and halogen transportation chemical vapor growth (CVD) 
- law and the ALE method (another name: intermittent CVD method) are included. Reactant vacuum deposition 
supplies each metallic fumes which constitute A and B which were gasified according to the individual, the steam of the 
halogenide of gasified Re, and the gas of the hydride which has the element which constitutes C to a substrate front face, 
and forms a fluorescent substance thin film. 

[0009] molecular beam epitaxy (MBE) — law supplies each metallic fumes which constitute A and B which were 
gasified according to the individual, and C and Re to a substrate front face, and forms a fluorescent substance thin film, 
halogen transportation chemical vapor growth (CVD) — law supplies A gasified according to the individual, the steam 
of each halogenide of B and Re, and the gas of the hydride which has the element which constitutes C to a substrate 
front face, and forms a fluorescent substance thin film. 

[0010] The ALE method (another name: intermittent CVD method) supplies two or more steamy gas to a substrate front 

face by turns, and forms a fluorescent substance thin film. 

[0011] 

[Function] According to this invention, the far-reaching multiple color EL from red to blue which does not need a filter 
can be obtained. It is especially Srln2 S4. : Eu fluorescent substance thin film is high brightness red luminescence with 
good color purity SrGa2 S4 : Eu fluorescent substance thin film can realize high brightness green luminescence with 
good color purity. In a compound, the rare earth which is an additive exists as rare earth ion, and works as an emission 
center. In this case, the luminescent color resulting from the energy which 4 f electrons which rare earth ion has have is 
obtained. The content of the rare earth elements from which the value of an addition x becomes 0.001 to 0.1, i.e., an 
emission center, has desirable 0.1-10 atom %. 

[0012] Furthermore, the reactant spatter which contains the gas of the hydride which has the element which constitutes 
C in sputtering gas, Or by forming a fluorescent substance thin film by the film production technique which controls 
independently two or more steamy gas which has one or more kinds of each metallic element which constitutes A, B, C, 
and Re, and is supplied to a substrate front face By being able to produce the fluorescent substance thin film of varieties 
with the same film production equipment, and using a multicolor display thin film EL panel as the panel which has the 
fluorescent substance thin film of offseeds, the production process of a multicolor display thin film EL panel can be 
simplified, and the manufacturing cost of a multicolor display thin film EL panel can be reduced. 
[0013] 

[Example] (The 1st example) Below, it explains, referring to a drawing about the 1st example of this invention. Drawing 
1 is the sectional view of the thin film EL element which can apply this invention. On glass 1, the sequential deposition 
of the transparent electrode 2 of the indium oxide (ITO) which added tin, and the lower insulator layer 3 of acid silicon 
nitride (SiON) was carried out using the RF spatter, and it considered as the substrate 4 for EL elements. On the 
substrate 4, 600-800nm of fluorescent substance thin films 5 was formed. After using the up insulator layer 6 of tantalic 
acid barium (BaTa2 Ox;x are about 6) and making a RF spatter deposit on the fluorescent substance thin film 5, the 
back plate 7 of aluminum (aluminum) was deposited with electron ray heating vacuum deposition, and it considered as 
the thin film EL element. Alternating voltage with a frequency of 1kHz was impressed between the transparent 
electrode 2 of ITO, and the back plate 7 of aluminum, and the thin film EL element was driven. 
[0014] Hereafter, the manufacture approach of the fluorescent substance thin film of the 1st example is explained. The 
fluorescent substance thin film of this 1st example is SrGa2 S4 whose rare earth elements used as an emission center are 
Eu. : It is Eu fluorescent substance thin film. Drawing 2 is the conceptual diagram of the RF sputtering system which is 
a manufacturing installation of the fluorescent substance thin film of this 1st example. 

[0015] As a spatter target 8, it is SrGa2 S4. : Eu fluorescent substance powder was used. The addition of Eu which is the 
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additive of the rare earth used as an emission center was made into pentatomic %, x= 0.05 [ i.e., ]. Ar+5%H2 S mixed 
gas was made into sputtering gas 9. 10 — a gas installation bulb and 1 1 - an RF generator and 12 — an insulator and 13 - 
- a vacuum tub and 14 - a main valve and 15 — an oil diffusion pump and 16 — an oil sealed rotary pump — it comes 
out. The substrate temperature of 300-600 degrees C, 5Pa of gas pressure, and RF power- flux-density 3.8 W/cm2 A 
sputtering rate and about 10 nm/min were obtained under spatter conditions. SrGa2 S4 which shows EL property which 
was excellent under the above-mentioned spatter conditions by performing 650-degree-C heat treatment of 1 hour in a 
vacuum after manufacturing the thin film which consists of Sr-Eu-Ga-S on a substrate 4 : Eu fluorescent substance thin 
film was able to be manufactured. 

[0016] Drawin g 3 is drawing showing the X diffraction pattern of a fluorescent substance thin film. For the comparison, 
the X diffraction pattern of the thin film which produced sputtering gas as Ar was also shown in this drawing as a 
conventional example. Several peaks were able to be accepted in the X diffraction pattern by replacing with a spatter 
from the former whose sputtering gas is Ar gas, and considering as the reactant spatter which makes sputtering gas the 
Ar+H2 S mixed gas which contains H2 S which has S, and which is gas of a hydride in 5% sputtering gas in this 1 st 
example. This shows that the crystallized thin film is obtained by the manufacture approach of the fluorescent substance 
thin film of this 1st example, and shows that the fluorescent substance thin film parent of high performance has been 
manufactured by considering as the reactant spatter which makes Ar+H2 S mixed gas sputtering gas in more detail. 
[0017] Drawing 4 is drawing showing the EL property of a fluorescent substance thin film. Change of the brightness to 
an electrical potential difference is shown. For the comparison, the EL property of the thin film which produced 
sputtering gas as Ar was also shown in this drawing as a conventional example. The EL property of the 2nd example 
shown in drawin g 4 is explained later. High EL brightness was able to be obtained by replacing with a spatter from the 
former whose sputtering gas is Ar gas, and considering as the reactant spatter which makes sputtering gas the Ar+H2 S 
mixed gas which contains H2 S which has S, and which is gas of a hydride in 5% sputtering gas in this 1st example. 
This shows that the fluorescent substance thin film of high performance has been manufactured by the manufacture 
approach of the fluorescent substance thin film of this 1st example. It is thought that H2 S in sputtering gas bears the 
role which prevents the reevaporation of S component from a fluorescent substance thin film to the midst a fluorescent 
substance thin film grows up to be. 

[0018] Drawing 5 is drawing showing EL spectrum of a fluorescent substance thin film. EL spectrum of the 2nd 
example is explained later. The peak wavelength of luminescence was about 526nm, and the half- value width of a 
spectrum was about 47nm. For this, the fluorescent substance thin film manufactured by the manufacture approach of 
the fluorescent substance thin film of this 1st example is SrGa2 S4 which shows green luminescence. : It is shown that it 
is Eu fluorescent substance thin film. 

[0019] It is SrGa2 S4 as explained above. : It is SrGa2 S4 of high performance by forming by the reactant spatter which 
contains the H2 S gas which is the hydride which has S for the fluorescent substance thin film expressed with the 
structure expression of Eu in sputtering gas. : Eu fluorescent substance thin film could be manufactured and the thin 
film EL of high brightness was able to be obtained. At this 1st example, it is a fluorescent substance thin film material 
Green luminescence SrGa2 S4 : Although the case where it considered as Eu fluorescent substance was explained 
SrGa2 S4 which it replaced with Sr, and replaced with Eu rare earth elements, and it was referred to as Mg, calcium, Ba, 
Eu, and Yb, or was set [, and / replaced with Ga and ] to aluminum or In : The thin film EL was observable with 
fluorescent substance thin films other than Eu. [ considering as rare earth elements, such as Ce and Pr, ] In the additive 
of rare earth, Eu and Ce show high brightness, and they are division and red luminescence Srln2 S4. : Eu, green 
luminescence SrGa2 S4 : In the case of Eu fluorescent substance thin film, the high brightness EL was able to be 
obtained. Moreover, SrGa2 S4 : Ce and BaA12 S4 : In the case of Eu fluorescent substance thin film, the blue EL light 
emitting device excellent in color purity was able to be obtained. 

[0020] As explained above, it is AB2 C4. : The thin film EL ranging from the fluorescent substance thin film to the 
visible region whole region which makes a subject the compound expressed with the structure expression of Re was 
realizable. In addition, AB2 C4 : In the fluorescent substance thin film which makes a subject the compound expressed 
with the structure expression of Re, A, B, C, and Re are not limited to a single element. For example, 2 (Ga(Srl-x Cax) 
1-y Iny) 4 (Sl-z Sez) : It is good as for plurality like Eu and Ce in the element which constitutes A, B, and C, and it 
cannot be overemphasized that offseed addition of the rare earth elements may be carried out. 

[0021] Moreover, it is green luminescence SrGa2 S4 by the reactant spatter which made Ar+H2 S mixed gas sputtering 
gas in this example. : Although the case where Eu fluorescent substance thin film was produced was explained For 
example, SrGa2 Se4 : In the case of Eu fluorescent substance thin film Ar+H2 Se mixed gas is made into sputtering gas, 
and it is SrGa2 Se4 about a spatter target. : By the reactant spatter used as Eu fluorescent substance powder The 
fluorescent substance thin film in which the high brightness EL is shown is caused by film production, and it is SrGa2 4 
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(Sl-x Sex). : In the case of Eu fluorescent substance thin film Ar+H2 Se mixed gas is made into sputtering gas, and it is 
a spatter target SrGa2 S4 : The film has been produced by the reactant spatter used as Eu fluorescent substance powder. 
[0022] Furthermore, at this 1st example, it is green luminescence SrGa2 S4. : Although the case where Eu fluorescent 
substance powder was used as a spatter target was explained, even if it replaced with the powder target and used the 
ceramics target, the fluorescent substance thin film in which the same outstanding EL property as the case of a powder 
target is shown was able to be obtained. The ceramics target has produced the fluorescent substance thin film with more 
sufficient repeatability. 

[0023] This 1st example is AB2 C4. : In the fluorescent substance thin film which makes a subject the compound 
expressed with the structure expression of Re, it is also characterized by forming a fluorescent substance thin film by the 
reactant spatter which contains the gas of the hydride which has the element which constitutes C in sputtering gas. 
Therefore, it is not restricted about the class of the gestalt of a spatter target, a configuration and the amount of mixing 
of gas, or gas that the gas of the hydride which has the element which constitutes C should just be contained in 
sputtering gas. For example, the amount of mixing of the gas of the hydride which has the element which may replace 
with Ar+H2 S mixed gas, may use the mixed gas of the gas of the offseeds like Ar+helium+H2 S+H2 Se mixed gas, and 
constitutes C may not be 5%. 

[0024] (The 2nd example) Next, it is AB2 C4. : In the fluorescent substance thin film which makes a subject the 
compound expressed with the structure expression of Re, the manufacture approach of the fluorescent substance thin 
film which controls independently two or more steamy gas which has one or more kinds of each element which 
constitutes A, B, C, and Re, and supplies it to a substrate front face is explained. That is, the additive of the rare earth 
used as the emission center which is the 2nd example is red luminescence Srln2 S4 of Eu. : The manufacture approach 
of Eu fluorescent substance thin film is explained. 

[0025] Drawing 6 is the conceptual diagram of the manufacturing installation of the fluorescent substance thin film of 
this 2nd example. EuC13 which are Sr metallic- fumes gas and the halogenide of Eu respectively about two or more 
steamy gas which has each metallic element which constitutes A, B, C, and Re The fluorescent substance thin film of 
the 2nd example is manufactured with the reactant vacuum deposition made into compound steamy gas, In metallic- 
fumes gas, and H2 S gas. 

[0026] In drawing 6 , the substrate 4 installed in the high vacuum tub 13 was first heated at 600 degrees C, and high 
vacuum equipment was exhausted to 1x10 - 6 or less Pa. In order to supply H2 S of the specified quantity to the front 
face of a substrate 4, the gas installation bulb 10 was operated so that it might become the pressure of 1x10 to 2 Pa, and 
H2 S gas was introduced in high vacuum equipment from the H2 S chemical cylinder 17. The Sr metal 18 installed into 
the vacuum next, the In metal 19, and EuC13 The compound powder 20 was heated and gasified according to the 
individual, and the front face of a substrate 4 was supplied. They are 400-900 degrees C and EuC13 about 500-600 
degrees C and In metal in Sr metal. By keeping compound powder at 500-800 degrees C, the thin film which consists of 
Sr-Eu-In-S was manufactured. Red luminescence Srln2 S4 which shows EL property which was excellent by 
performing 650-degree-C heat treatment of 1 hour in a vacuum after thin film formation : Eu fluorescent substance thin 
film was able to be manufactured. 

[0027] Srln2 S4 of the 2nd example : The EL property of Eu fluorescent substance thin film is shown in drawing 4 . 
Green luminescence SrGa2 S4 of the 1 st example which produced the film by the reactant spatter : Although it was 
shown in drawing 4 in order to compare with the case of Eu fluorescent substance thin film, it turns out that high EL 
brightness is realizable with this reactant vacuum deposition. EL spectrum of the fluorescent substance thin film of the 
2nd example is shown in dra win g 5 . Green luminescence SrGa2 S4 of the 1 st example which produced the film by the 
reactant spatter : In order to compare with the case of Eu fluorescent substance thin film, it was shown in drawing 5 . 
The peak wavelength of luminescence was about 630nm, and the half- value width of a spectrum was about 65nm. This 
shows that the fluorescent substance thin film of the 2nd example manufactured by the manufacture approach of this 
fluorescent substance thin film is a Srln2 S4:Eu fluorescent substance thin film in which red luminescence is shown. 
[0028] It is Srln2 S4 as explained above. : The fluorescent substance thin film expressed with the structure expression of 
Eu Sr metallic-fumes gas and EuC13 By forming with the reactant vacuum deposition which controls independently 
compound steamy gas, In metallic-fumes gas, and H2 S gas, supplies a substrate front face, and forms a fluorescent 
substance thin film Srln2 S4 of high performance : Eu fluorescent substance thin film could be manufactured and the 
thin film EL of high brightness was able to be obtained. 

[0029] It is two or more steamy gas which has one or more kinds of each element which constitutes A, B, C, and Re 
from this 2nd example respectively Sr metallic-fumes gas and EuC13 Although the case where a substrate front face was 
supplied as compound steamy gas, In metallic-fumes gas, and H2 S gas was explained Even if it supplies the sulfur 
which made solid-state sulfur heat and gasify instead of H2 S gas The fluorescent substance thin film of the outstanding 
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quality which is not different from the time of using hydrogen-sulfide gas was able to be formed, and it is EuC13. Even 
if it piade Metal Eu heat and gasify instead of compound powder, the fluorescent substance thin film was able to be 
formed. Moreover, it is SrC12 instead of Sr metal. Even if it made compound powder heat and gasify, the fluorescent 
substance thin film was able to be formed, and it is InC13 instead of In metal. Even if it made compound powder heat 
and gasify, the fluorescent substance thin film was able to be formed. 

[0030] MBE which supplies each metallic fumes which constitute A and B by which this was gasified according to the 
individual, and C and Re to a substrate front face — with law, and A and the steam of the halogenide of B and Re 
gasified according to the individual It is shown also by the ALE method (another name: intermittent CVD method) 
which supplies the gas of the hydride which has the element which constitutes C to a substrate front face and which 
supplies a halogen transportation CVD method and further two or more steamy gas to a substrate front face by turns that 
a fluorescent substance thin film can be manufactured. 

[003 1] Moreover, it is two or more steamy gas which has one or more kinds of each element which constitutes A, B, C, 
and Re from this 2nd example respectively Sr metallic-fumes gas and EuC13 As compound steamy gas, In metallic- 
fumes gas, and H2 S gas Red luminescence Srln2 S4 : It is green luminescence SrGa2 S4 by replacing with In metallic- 
fumes gas and supplying Ga metallic-fumes gas to a substrate front face, although the case where Eu fluorescent 
substance thin film was produced was explained. : Eu fluorescent substance thin film has been produced. Moreover, Sr 
metallic- fumes gas and CeC13 It is blue luminescence SrGa2 S4 by controlling compound steamy gas, Ga metallic- 
fumes gas, and H2 S gas, and supplying a substrate front face. : Ce fluorescent substance thin film has also been 
produced. 

[0032] According to the manufacture approach of the fluorescent substance thin film this invention, this shows that the 
fluorescent substance thin film of this invention covering varieties can produce a film, also shows that red, green, and 
the fluorescent substance thin film of this blue invention can produce a film with one equipment, and shows that the 
multicolor display thin film EL panel of low cost can be manufactured. This invention relates to the manufacture 
approach of the fluorescent substance thin film characterized by controlling independently two or more steamy gas 
which has one or more kinds of each element which constitutes A, B, C, and Re, and supplying it to a substrate front 
face. Therefore, it is not restricted about the supply approach of the class of each steamy gas, or gas that two or more 
steamy gas which has one or more kinds of each element which constitutes A, B, C, and Re is controlled independently, 
is supplied to a substrate front face, and the fluorescent substance thin film should just be manufactured. The ambient 
pressure force at the time of supplying steamy gas is not restricted, either. 

[0033] (The 3rd example) Next, it is AB2 C4. : The thin film EL panel which has the fluorescent substance thin film 
which makes a subject the compound expressed with the structure expression of Re offseeds is explained. As the 3rd 
example, it is red Srln2 S4. : Eu, green SrGa2 S4 : Eu, blue SrGa2 S4 : The multicolor display thin film EL panel which 
has Ce fluorescent substance thin film is shown in drawin g 7 . In drawing 7 , the red fluorescent substance thin film 21 
processed in the shape of a stripe, the green fluorescent substance thin film 22, and the blue fluorescent substance thin 
film 23 are arranged to juxtaposition on a substrate 4. 

[0034] Since the transparent electrode 2 and the lower insulating layer 3 were transparent, luminescence of the red from 
a fluorescent substance thin film, green, and blue was able to be guessed the direct view through glass 1 . Since the filter 
is not used, and since it manufactured by the manufacturing installation with the same fluorescent substance thin film, 
the manufacturing facility and the production process were simplified and the panel has been manufactured. Although 
this 3rd example explained the multicolor display thin film EL panel which processed red, green, and three kinds of blue 
fluorescent substance thin films in the shape of a stripe, and has been arranged to juxtaposition, two or more fluorescent 
substance thin films are accumulated, and even if it prepares an insulator layer and an electrode thin film in the upper 
and lower sides of each fluorescent substance thin film and makes it the structure in which the electrical-potential- 
difference impression according to individual to two or more above-mentioned fluorescent substance thin films is 
possible, a multicolor display thin film EL panel can be manufactured. Moreover, if red, green, and three kinds of blue 
fluorescent substance thin films are accumulated in order, a white display thin film EL panel can also be manufactured. 
[0035] This invention relates said fluorescent substance thin film of this invention to the thin film EL panel which it has 
offseeds. Therefore, the class or number of fluorescent substance thin films are not restricted for the fluorescent 
substance thin film of this invention to a thin film EL panel offseeds that what is necessary is to just be contained. For 
example, the conventional yellow orange ZnS:Mn fluorescent substance thin film and green SrGa2 S4 of this invention : 
Eu and green SrGa2 S4 : Three kinds of fluorescent substance thin films with Eu may be combined, and it is green 
SrGa2 S4. : Eu and red Srln2 S4 : Only two kinds of fluorescent substance thin films with Eu may be combined. The 
number of the fluorescent substance thin films of this invention to combine may be four or more. Neither the 
luminescent color of a fluorescent substance thin film nor the method of combination is also restricted. 
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[0036] 

[Effect of the Invention] Even if it does not use a filter according to this invention, it is possible to obtain the far- 
reaching multiple color EL from red to blue, while being able to manufacture the multicolor thin film EL element which 
is excellent in display quality, the high brightness fluorescent substance thin film of varieties can be produced with the 
same film production equipment, low-cost-izing of a multicolor display thin film EL panel is also possible, and practical 
value is large. 
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* NOTICES * 

* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows ^e word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing.3] 
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[D ra wing 4] 
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[ Drawin g 5] 
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[Drawing 6] 
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